Preparation of high-activity whole cell biocatalysts by permeabilization of recombinant yeasts with alcohol.
Recombinant yeast cells intracellularly overexpressing three different enzymes were permeabilized with alcohol under various conditions. The effects of enzyme stability in alcohol and enzyme molecular weight on the activities of permeabilized cells and enzyme leakage during incubation were examined. Saccharomyces cerevisiae YPH250 overexpressing glyoxalase I (GloI), S. cerevisiae MT8-1 overexpressing isocitrate lyase (ICL), and Pichia pastoris GS115 overexpressing beta-galactosidase (beta-gal) were used as model recombinant yeast systems. In all cases, the percentage of alcohol used for the treatment significantly affected the activity of permeabilized whole cell biocatalysts; cells showed high activity when treated with 40% isopropyl alcohol. The activity of whole cell biocatalysts was also significantly affected by the stability of the enzyme in alcohol solution; permeabilized yeast cells overexpressing ICL, which had low stability, showed rather low activity. Although the enzyme leakage from permeabilized cells was rather low in all cases, the molecular weight of the enzyme appeared to affect the extent of enzyme leakage during incubation. Permeabilized cells of P. pastoris overexpressing beta-gal (540 kDa) retained particularly high activity during incubation and could be used as an immobilized whole cell biocatalysts.